D.W. CLOSE COMPANY INC.

ELECTRICAL CONTRACTORS

3317 THIRD AVE. S. e PO BOX 24246 e SEATILE WA 98124 e (206) 623-8960 e FAX (206) 623-2773

Qof 25N

July 28, 1993

General / Rainier, AJV
P.0O.  Box 88763
Seattle, WA. 398108

Attn: Eric Reichelt
Project Manager

Ref: L.V, M. Bridge Replacement
Contract 4016

Dear Eric,

Please forward to WSDOT the attached test results conducted by
our subcontractor, Norton Corrosion Engineers for the performance
testing of the cathodic protection system relating to the 3rd
Lake Washington Bridge.

¢

The test results for the LVM Bridge will be forwvarded at a latter
date.

Sincerely,

W, Close Co., Inc.

A

Ron Baehm
Project Manager

_ SUBMITTAL NO. M -7254




N’;E NORTON CORROSION ENGINEERS

Seattle Office Phone: (206) 483-1616
22327-89th Avenue S.E., Woodinville, Washington 98072-9524
Fax: (206) 485-1754

July 23, 1993

D. W. CLOSE COMPANY, INC.
Attention Ron Baehm

PO Box 24246

Seattle, WA 98124

Subject: CATHODIC PROTECTION SYSTEMS
THIRD LAKE WASHINGTON BRIDGE

Gentlemen:

On July 22, 1993 Norton Corrosion Engineers (NCE) completed
the testing and adjustment of the subject cathodic
protection systems. At present all systems are energized
and functioning properly. Energizing and adjustment of the
replacement bridge is now being performed. This work should
be completed this month. Enclosed are the potential survey
and rectifier data sheets.

NCE is pleased to be of service to D. W. Close on this
project. Should you have any questions or require
additional information, please do not hesitate to contact
our office.

Very truly yours,

CQ C&POD(&/QU\; nJ {\(L

Randall Goodlund
Senior Project Engineer

sk/ME-12481
Enclosure

SUBMITTAL NO, MC 25




NORTON CORROSION ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYSTEM

Pontoon

RECTIFIER DATA

Rectifier Data

DATA SHEET #1

NCE JOB #ME-12481
DATE: JULY 1993

BY: R. GOODLUND

Comments

B—-North

B—South

C-North

C—-South

D-North

Universal

S/N 901182

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 43V/4.6A
Measured 42.2V/4.66A
Taps C2/F3

Universal

S/N 901183

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 45V/4.8A
Measured 44.6V/4.88A
Taps C2/F4

Universal

S/N 901196

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 51V/4.8A
Measured 47.3V/5.24A
Taps C2/F6

Universal

S/N 901153

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 44V /4 .5R
Measured 41.6V/4.44A
Taps C2/F3

Universal

S/N 901173

DC Rating 80V/8A
Shunt Rating 50 mv/10

Meter 51V/5.7A
Measured 52.8V/5.98A
Taps C2/F6

amp

amp

amp

amp

amp

SUBMITTAL NO. MC-227




NORTON CORROSION

ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #2
NCE JOB #ME-12481

Comments

D-South

E-North

E-South

F-North

F-South

G-North

Universal

S/N 901149

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 34V /4A
Measured 35.3V/3.9A
Taps C2/F3

Universal

S/N 901189

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 45V/5.5A
Measured 45.2V/5.2A
Taps C2/F4

Universal

S/N 901188

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 44V /4. 4A
Measured 38.3V/4.28A
Taps C2/F3

Universal

S/N 901159

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 57.0V/6.8A
Measured 42V/4.8A
Taps C2/F3

Universal

S/N 901158

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 41V/4.1A
Measured 36.9V/4.04A
Taps C2/F3

Universal

S/N 901147

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 32V/3.2A
Measured 30.8V/3.34A
Taps C2/F1

amp

amp

amp

amp

amp

amp

Found Off

Blown Fuse

Broken Meter

Blown Fuse

SUBMITTAL NO. M -3

f



NORTON CORROSION ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #3
NCE JOB #ME-12481

Comments

G-South

H-North

H-South

I-North

I-South

J EK -
E6

Universal

S/N 901156

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 58V/3.5A
Measured 44.8V/2.64A
Taps C2/F3

Universal

S/N 901150

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 38.3V/4.54A
Measured 40V/4.2A
Taps C2/F3

Universal

S/N 901174

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 38V/4.5A
Measured 38.6V/4.44A
Taps C2/F3

Universal

S/N 901154

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 43.7V/5.04A
Measured 44V/4.9A
Taps C2/F4

Universal

S/N 901195

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 36V/3.92A
Measured 34.8V/3.92A
Taps C2/F2

Universal

S/N 901171

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 34V/3.2A
Measured 33.2V/3.18A
Taps C2/F2

amp

amp

amp

amp

amp



NORTON CORROSION

ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #4
NCE JOB #ME-12481

Comments

J AK
Ab

A5

E5

E3

E3

Universal

S/N 901164

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 43V/4.2A
Measured 42.6V/4.36A
Taps C2/F4

Universal

S/N 901185

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 36V/3.1A
Measured 36.5V/3.2A
Taps C2/F3

Universal

S/N 901170

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 44V/4.2A
Measured 40.7V/3.96A
Taps C2/F3

East Rectifier
Universal

S/N 901177

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 42V/3.8A
Measured 40.4V/3.74A
Taps C2/F3

West Rectifier
Universal

S/N 901167

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 42V/4.1A
Measured 41.1V/4.12A
Taps C2/F3

amp

amp

amp

amp

amp




NORTON CORROSION ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #5
NCE JOB #ME-12481

Comments

J AH
A3

E8

Al0

East Rectifier
Universal

S/N 901186

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 47V/4.2A
Measured 47.0V/4.26A
Taps C2/F4

West Rectifier
Universal

S/N 901162

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 49V /5A
Measured 50.4V/5.28A
Taps C2/F6

Universal

S/N 901160

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 38V/3.1A
Measured 37.4V/3.2A
Taps C2/F3

Universal

S/N 901179

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 40V/3.6A
Measured 38.5V/3.56A
Taps C2/F4

Universal

S/N 901191

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 46V/4.3A
Measured 44.4V/4.2A
Taps C2/F4

amp

amp

amp

amp

amp



NORTON CORROSION ENGINEERS

' WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #6
NCE JOB #ME-12481

Comments

J EO
E10

E10

All

K-North

K-South

East Rectifier
Universal

S/N 901163

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 46V/4.8A
Measured 46.4V/4.9A
Taps C2/F4

West Rectifier
Universal

S/N 901165

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 42V/3.7A
Measured 40.6V/3.68A
Taps C2/F3

Universal

S/N 901181

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 43V/4.2A
Measured 42.9V/4.38A
Taps C2/F4

Universal

S/N 901148

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 42V/4.6A
Measured 40.5V/4.62A
Taps C2/F3

Universal

S/N 901157

DC Rating 80V/8A
Shunt Rating 50 mv/10
Meter 33V/4.4A
Measured 39.1V/4.52A
Taps C2/F3

amp

amp

amp

amp

amp




NORTON CORROSION

ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #7
NCE JOB #ME-12481

Comments

L—-North

L-South

M—-North

M—-South

N-North

N-South

Universal

S/N 901155

DC Rating 80V/8A

Shunt Rating 50 mv/10 amp
Meter 30V/3A

Measured 29.1V/3A

Taps C2/F1

Universal

S/N 901146

DC Rating 80V/8A

Shunt Rating 50 mv/10 amp
Meter 38V/4.2A
Measured 36.9V/4.2A

Taps C2/F2

Universal

S/N 901169

DC Rating 80V/8A

Shunt Rating 50 mv/10 amp
Meter 44V/4.3A
Measured 44.5V/4.32A

Taps C2/F5

Universal

S/N 901166

DC Rating 80V/8A

Shunt Rating 50 mv/10 amp
Meter 32V/3.7A
Measured 31.6V/3.82A

Taps C2/F3

Universal

S/N 901104

DC Rating 80V/5A

Shunt Rating 50 mv/5 amp
Meter 32V/2.3A
Measured 31.9V/2.33A
Taps C2/F2

Universal

S/N 901108

DC Rating 80V/S5A

Shunt Rating 50 mv/5 amp
Meter 32V/2.6A
Measured 31.1V/2.34A
Taps C2/F1



NQRTON CORROSION ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #8
NCE JOB #ME-12481

Comments

O-North

O-South

P-North

P-South

Q-North

Q-South

Universal

S/N 901121

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 40V/2.4A
Measured 38.5V/2.38A
Taps C2/F3

Universal '

S/N 901123

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 30V/1.7A
Measured 29.7V/1.71A
Taps C2/F1

Universal

S/N 901128

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 44V /3A
Measured 43.5V/2.98A
Taps C2/F4

Universal

S/N 901137

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 34V/2.2A
Measured 33V/2.21A
Taps C2/F2

Universal

S/N 901094

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 54V/3.7A
Measured 54.7V/3.72A
Taps C2/F6

Universal

S/N 901098

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 36V/3.1A
Measured 44.1V/3.04A
Taps C2/F4

amp

amp

amp-

amp

amp

amp



NORTON CORROSION

ENGINEERS

WASHINGTON DQT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

Pontoon

Rectifier Data

DATA SHEET #9
NCE JOB #ME-12481

Comments

A AM-North
A4

A AK-North
A2

A IM-South

I4

A IK-South
I2

R AM-North
A2

R AK-North
A4

Universal

S/N 901112

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 49V /3.7A
Measured 47.8V/3.69A
Taps C2/F5

Universal

S/N 901113

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 56V/4.2A
Measured 54.4V/4.19A
Taps C3/F1

Universal

S/N 901092

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 56V/4.2A
Measured 53.7V/4.15A
Taps C3/F1

Universal

S/N 901141

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 100+V/3.5A
Measured 68V/5.35A
Taps C3/F5

Universal

S/N 901091

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 41V/2.6A
Measured 38.6V/2.47A
Taps C2/F3

Universal

S/N 901109

DC Rating 80V/5A
Shunt Rating 50 mv/5
Meter 13V/.6A
Measured 12.38V/.64A
Taps C1/F3

amp

amp

amp

amp

amp

amp

Bad Meter




NORTON CORROSION ENGINEERS

WASHINGTON DOT
THIRD LAKE WASHINGTON BRIDGE
CATHODIC PROTECTION SYTEM

DATA SHEET #10
NCE JOB #ME-12481

Pontoon Rectifier Data Comments
R IM-South Universal
12 S/N 901097
DC Rating 80V/5A
Shunt Rating 50 mv/5 amp
Meter 58V/3.7A
Measured 53.6V/3.57A
Taps C2/F6
R IK-South Universal
14 S/N 901096

DC Rating 80V/5A

Shunt Rating 50 mv/5 amp
Meter 56V/3.7A
Measured 54.1V/3.62A
Taps C2/F6



NORTON CORROSION ENGINEERS

WASHINGTON DOT DATA SHEET #11
THIRD LAKE WASHINGTON BRIDGE NCE JOB #ME-12481
CATHODIC PROTECTION SYSTEM DATE: JULY 1993

BY: R. GOODLUND

STRUCTURE-TO-WATER POTENTIALS

Potential (CuCuSO4 Ref)

Volts DC
Location Test Station Native At Wall 5/ From Wall
Cable: .
A-SW -0.736 -0.955
A-SE -0.601 -0.899
A-NW -0.720 -1.056
A-NE -0.509 -1.143
B-S -0.505 -0.520 -0.988
B-N -0.449 -0.510 -1.020
B-N Blk Tape ~0.850
B-N No Tape -1.215
C-S -0.526 -0.720 -1.134
C-N -0.455 -0.575 -1.090
D-S -0.412 -0.542 -0.912
D—-N -0.440 -0.491 _ -1.049
E=S -0.443 -0.633 -0.870
E-N -0.529 -0.681 -1.267
F-S -0.378 -0.658 - -1.326
F-N -0.569 -0.712 -1.307
G-S -0.430 -0.630 -1.542
G-N -0.550 -1.411 -1.849
H-S ~-0.482 -0.857 -1.647
H-N -0.532 -1.015 -1.706 -
I-S -0.540 -0.859 -1.728
I—-N -0.573 -0.707 -1.452
JL—-18 =0.580 -1.057 -1.407
JL-1N -0.565 -0.670 -0.980
JL—-28 -0.475 -0.971 -1.734
JL-2N -0.519 -0.937 -1.804
JL-38 -0.466 -1.033 -1.532
JL—-3N -0.545 -1.070 -1.842
J-S - -0.580 -0.762 -1.869
J—-N -0.502 -0.903 -1.890
JL4-S ~-0.556 ~-0.919 ~-1.990
JL4-N -0.606 -0.980 -1.867
JL5-S -0.582 -0.920 -1.418
JL5-N -0.620 -0.905 -2.300
JL6-S -0.670 -0.953 -1.192
JL6-N -0.609 -0.680 -1.122
K-S -0.460 -0.636 -1.455
K-N -0.480 -0.752 -1.338
L-S -0.548 -0.646 -1.533
L-N -0.681 -1.551 -1.910



NORTON CORROSION ENGINEERS

WASHINGTON DOT DATA SHEET #12
THIRD LAKE WASHINGTON BRIDGE NCE JOB #ME-12481
CATHODIC PROTECTION SYSTEM

Potential (CuCuSO4 Ref)

: Volts DC
Location Test Station Native At Wall 5’ From Wall
M-S -0.520 -0.926 -1.635
M-N -0.446 -0.910 -1.337
N-S -0.468 -0.790 -1.333
N-N -0.555 -0.946 -1.275
0-8 -0.540 -1.081 -1.530
O—-N -0.506 -0.795 -0.995
P-S -0.540 Sleeved -1.025
P-N -0.522 n -1.246
Q-5 -0.545 " -1.148
QO—-N -0.542 " -1.043
R—SW -0.603 -0.892
R-SE -0.590 -0.901
R—-NW -0.665 -1.199
R—-NE -0.970 -1.313

Potential (CuCuSO4 Ref)

Location Volts DC

Buoy:

NE 1 -1.030
2 -0.804
3 -0.690
4 -1.184
5 -1.055
6 -0.679
7 -0.761
8 -0.516
9 -0.750
10 -1.201
11 -1.660
12 -0.836
13 -0.912
14 -0.499
15 -0.867

-1.048

£




